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Transportation problemsCurrently, Japan is confronting several major socioeconomic changes, which in turn are the primary causes be-
hind transportation issues surfacing in Japan. These changes in socioeconomics can be identiﬁed in the four cat-
egories of declining birthrate in an aging population, globalization, technological innovation, and improvements
in standard of living. In private and public transportation, technological innovation may impact maintenance of
the transportation infrastructure by complicating user behavior. Further, improvements in the standard of living
foster expectations of proﬁt from demand for tourism even though these expectations are fraught with issues
created by globalization. In terms of trafﬁc safety, strategic measures against accidents are expected, with ﬂags
raised regarding changes in human behavior due to technological innovation, and suggestions to aim measures
toward bicycle transportation through improved standards of living. By sufﬁciently investigating these socioeco-
nomic factors that color Japan today and the transportation issues that they cause, other countries that may
witness similar experiences may learn important lessons.
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All rights reserved.1. Introduction
After the World War II, Japan established a position as an advanced
nation through rapid economic growth. Particularly in its high economic
growth period, Japan resembled BRICs and some Asian countries today.
However, Japan is now grappling with many issues due to socioeco-
nomic changes. For example, in macroeconomic terms, industries have
started hollowing out due to currency issues and the sharp rise in
labor costs, international competitiveness has dropped, and ﬁnancial
difﬁculties in national and local government have restricted develop-
ment. The transportation industry is no exception.
The various issues being confronted in Japan today, borne out of
socioeconomic changes, are not bound to its borders; indeed, similar
problems may occur in other countries in the future. For example, the
sudden manifestation of declining birthrates in aging populations is ex-
pected to be even more severe in China and South Korea. However, the
objective of this text is to summarize and present topics and points at
issue concerning how socioeconomic changes have caused problemson of Trafﬁc and Safety Sciences.
lsevier
d Safety Sciences. Production and hosin transportation in Japan. The examination here may provide sugges-
tions for countries that could face similar issues in the future.
This exposition is outlined as follows. Section 2 presents the four
socioeconomic factors Japan is facing. These four factors are analyzed
from various perspectives in the subsequent sections. Section 3 handles
the issues related to private and public transportation. Section 4 dis-
cusses the issues from the perspective of safety, and Section 5 summa-
rizes the arguments laid forth and focuses on the signiﬁcance of this
text.
2. Four socioeconomic factors changing Japanese society
Japan is confronting socioeconomic changes that many ad-
vanced nations have experienced in many ways. These changes
are affecting current problems in transportation in Japan. This sec-
tion is devoted to framing these issues as starting points for future
discussions.
First is the phenomenon of a declining birthrate in an aging popula-
tion. Life expectancy in Japan has continually ranked the highest in the
world in recent years, at 86.39 years old for women and 79.64 years old
for men in 2010.1 At the same time, the percentage of productive people
and youth in the general population have been in a single decreasing1 According to the World Health Organization [2], Japan, San Marino, and Switzerland
are in ﬁrst place for both sexes at 83 years old; 13 countries such as Australia and
Canada are in second place at 82 years old; and 10 countries such as Finland and
Germany are in third place at 81 years old.
ting by Elsevier Ltd. All rights reserved.
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reach 30% in 10–20 years. In 2011, the total fertility rate was 1.39,
which is even low for advanced nations (Ministry of Health, Labor and
Welfare [1]).2
These statistics suggest that the declining birthrate in Japan's aging
population is developing quickly. The fact that changes in the system
cannot keep up to combat the current declining birthrate problem is
quite a serious matter. As investment in the transportation infrastruc-
ture often requires considerable amounts of time, it is difﬁcult to
respond to the issue. Moreover, there are obstacles to revising cost-
burden measures responding to depopulation.
The second factor is the development of globalization. Compared to
the latter half of the 20th century, free trade has become increasingly
loose. The development of the Free Trade Agreement, beginning with
TTP, has brought about intense international competition, leading to
unavoidable declines in nations that cannot maintain their ability to
compete in international markets. One reason Japan is in a difﬁcult
position in terms of maintaining the international competition is its
position among Asian nations demonstrating rapid economic develop-
ment. This has led to a shift from what was called “Japan bashing” in
the past to the “Japan passing” that now threatens the economy in
Japan. This regression in Japan's ability to compete in international mar-
kets will inevitably erode the country's position in international trans-
portation, a situation that will make a large impact on international
marine and air transportation.
Globalization will also have a large effect on passenger transporta-
tion, not just freight transportation. Japan is as eager to attract tourists
fromabroad as other Asian nations. This can be viewed as intensiﬁcation
of international competition inmass transportation. However, there are
several risks associated with ushering in a large number of people into
Japan: the spread of communicative diseases at airports and terrorist
acts on transportation systems are just two examples.
The third factor is technological innovation. Progress in technologi-
cal innovation provides a stream of new possibilities over what
previously could not be done. The same holds true in the ﬁeld of trans-
portation. Road pricing proposed by the Ministry of Transport [3] has
been difﬁcult to implement due to many technological problems. How-
ever, technological innovation has overcome these hurdles, and the
GPS-based collection of road charges is now a reality.3 Processes that
are complicated in business terms are carried out by deploying IT tech-
nology, making it possible for transportation companies to change fares
and charges ﬂexibly according tomarket conditions. Moreover, the shift
toward cashless systems eliminates the hassle of collecting tolls while
opening the doors to a more diverse toll system.
There have been also remarkable technological innovations in the
ﬁeld of transportation vehicles. Previously, it was known that transpor-
tation—characterized by the automobile—produced negative effects on
the environment. Thanks to improvements in engine technologies,
however, automobiles do not impact the environment to the degree
they did before; hydrogen battery-powered automobiles, for example,
place no stress on the environment. Technological advancements
have made large contributions to transportation safety, as well.
Double and triple safeguards in airplanes and ITS advancements in
automobiles have drastically reduced accident rates.
The fourth factor is the improved standard of living. National income
per capita has increased tenfold over the last 50 years. Demands in2 Total fertility rates in major countries are as follows: United States: 1.93 (2010);
France: 2.00 (2011); Germany: 1.38 (2008); Italy: 1.41 (2009); Sweden: 1.94 (2009);
and UK: 1.96 (2008).
3 The oldest road-to-vehicle communication system is Singapore's Electronic Road Pric-
ing (ERP), which dates back to 1998. On-board device-based kilometer charging was im-
plemented for trucks in Switzerland (2001) and Austria (2004). GPS-based kilometer
chargingwas also implemented for trucks inGermany (2005). In theNetherlands, kilome-
ter chargingwas planned for all vehicles and all roads via GPS or global systems formobile
communications (GMS), but itwas suspended due to a change of government (Ministry of
Land, Infrastructure, Transport and Tourism [4]).quality of life have increased as the economy has grown and national
incomes have risen. One could even say that the increased attention to
quality of life owes a great deal to improvements in the overall standard
of living. People now demand transportation services that are faster and
more comfortable than ever before. The horrible morning and evening
commute rushes that people around the world associated with Japan
50 years ago are unacceptable to Japanese standards of living today.
Many people are even paying high fares to sit on their commute. Air-
conditioned trains are as much a given today as non-air-conditioned
trains were 50 years ago. More and more passengers are now focusing
their complaints on things like temperature adjustments and humidity
control. In addition, competition in the transportation market is
more severe than before due to deregulation and liberalization in the
transportation sector. Therefore, transportation companies prioritize
customer satisfaction, which in turn raises demands in standards for
transportation services by passengers.
3. Private and public transportation
Section 2 discussed how technological developments have led to the
simple actualization of road pricing. In no uncertain terms, technological
innovation has technically made tolls on public roads possible, allowing
provisions for socially optimal road services. However, technological
advances are also interfering with rational behavior in consumers.
Expressways in Japan currently use the ETC (Electronic Toll Collec-
tion) system, a system nearly identical to the ERP system in Singapore.
Drivers are charged tolls when they use expressways according to the
distance they drive and, after a set period of time, invoiced for the
total amount of tolls. As Finkelstein [5] has shown, the implementation
of ETC has desensitized drivers (consumers) to tolls. Drivers use toll
roads without knowing what the precise tolls are, only ﬁnding out the
total cost when they actually pay the toll fees. Assumptions of normal
consumer behavior in economics presume that demand changes with
prices, but the spread of technological innovation may be skewing this
rational consumer reaction. The expressway toll system in Japan uses
extremely complex, politically designed discounts that few drivers are
aware of. This has led to an increasingly blurred line between cost and
demand.
In fact, according to the Ministry of Land, Infrastructure, Transport
and Tourism [6], drivers' reactions to 50% toll discounts varied negligibly
from their reactions to 30% discounts.4 Technological innovation has
made it difﬁcult to estimate how future fares and toll measures will
affect trafﬁc, ultimately making it difﬁcult to realize optimal scales of
transportation infrastructure in the future.
The same phenomenon is happening not just in private transporta-
tion, which covers private household vehicles, but also in public
transportation, aswell.With the advent of automatic linefeeds, it is pos-
sible to apply ﬂexible fare schedules that vary by time of day. On the
other hand, the ubiquity of IC cards has desensitized railway passengers
to the fares collected. Although technological innovation has made
diverse fare systems possible, the resulting changes in user behavior
do not necessarily follow these fare systems.
The current demographic trends in Japan cause more frustrating is-
sues in public transportation. Public transportation in Japan differs
from most other countries in that private companies often provide
urban rail services. With the birthrate dropping and society getting
older, the young and productive population that has supported stable
revenues for railway companies is shrinking; as a result, the number
of daily commutes to work and school is on the way down. The price
elasticity of demand for commutes to work and school is low, and the
commutes are an important source of revenue for railway companies.4 In 2004, a 30% late-night discount was implemented as a result of the privatization of
the Japan Highway Public Corporation. Furthermore, the Japanese government imple-
mented a 50% discount in 2008 with national funding as part of its emergency economic
measures.
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Fig. 1. The number of trafﬁc accidents per travel distance by cars.
Source: National Police Agency Data.
50 K. Takeuchi / IATSS Research 38 (2014) 48–51However, as railway companies can no longer rely on these revenues
due to the falling birthrate and aging society, they are developing new
avenues for demand. Speciﬁcally, they are targeting forms of primary
demand like tourism. As the standard of living continues to improve,
demand for domestic tourism is becoming larger than ever before.
However, compared to commutes towork and school, domestic tourism
has higher levels of price elasticity and income elasticity of demand.
Further, the massive inﬂuence of socioeconomics on tourist transporta-
tion makes it an unstable revenue source for transportation companies.
Development of tourist demand is important even for international
transportation. Like other countries, Japan is confronting the issue of
how to bring in more foreign tourists, and this is particularly notable
in air transportation. It is particularly important to bring in tourists
from Asian countries experiencing remarkable growth. However, as
discussed in Section 2, tapping into this tide of globalization raises is-
sues. The increased international movement that comes with globaliza-
tion makes security issues—particularly safeguards against terrorism—
more important. There is also a close relationship between globalization
and the spread of communicable diseases like SARS and avian ﬂu.While
globalization can increase demand in international transportation,
additional costs to prevent these issues are inevitable. It is important
to remember that bacteria that have not spread easily in Japan before
are now more easily able to reproduce due to global warming. Globali-
zation also causes environmental and biological issues. Inmarine trans-
portation, problems with organisms in ballast water used in ships have
come under scrutiny. There are also many reports detailing the intro-
duction of alien species via containers and the destruction of domestic
ecologies.
Globalizationmust be utilized as a business chance to develop inter-
national transportation in Japan. To do that, security assurances and
measures to combat to environmental issues and ecological destruction
are necessary. As these issues are related tomarket failure and there are
limitations to what private actions can accomplish, there ought to be an
emphasis on the importance of national measures over private-sector
solutions to handle these issues.
4. Trafﬁc safety
The occurrence of trafﬁc accidents and fatalities continues to fall in
Japan. The current number of accidents sits at about three-fourths of
its peak in 2004, while fatalities have dropped by about two-thirds
since peaking in 1970. Internationally, these are relatively low numbers
(Table 1).
Factors that have decreased trafﬁc accidents in Japan include techno-
logical innovation in automobiles and investment in a variety of resources
aimed at combating trafﬁc accidents (trafﬁc safety countermeasures and
road maintenance, etc.). The government has adopted various trafﬁc
measures under the slogan of “zero trafﬁc accident fatalities.” The result
has been a steady decrease in trafﬁc accidents. However, there is no
room for optimism regarding whether or not this decreasing trend can
continue in the future.
Bringing the number fatalities from trafﬁc accidents from 1000 to
500 or 100 to 50 is vastly more difﬁcult than a decrease from 10,000
to 5000.While the absolute number of trafﬁc accidentsmay be decreas-
ing, the number of casualties per kilometer driven in Japan (accident
density) has remained relatively ﬂat since around 1980 (Fig. 1). The
fewer trafﬁc accidents there are, the higher the cost of decreasing the
number of fatalities by one becomes. To achieve the government's slo-
gan in literal terms, the country would either have to eliminateTable 1
Trafﬁc fatalities per 100,000 population (2011).
Country Japan USA UK Germany France Italy Australia
Fatalities 4.31 10.63 3.10 4.90 6.09 6.37 5.65
Source: Cabinet Ofﬁce [7].automobiles altogether or have to set up police stations every 100 m
on every road. The opportunity costs are massive and unrealistic. We
need to accept that, contrary to the slogan's aims, fatalities from trafﬁc
accidents will never disappear; that will make it easier to avoid emo-
tional trafﬁc measures (Takeuchi [8]).
In recent years, fatalities from drunk driving have drawn signiﬁcant
attention in Japan, leading to stricter penalties for drinking and driving.
However, enacting stricter drunk driving penalties does not necessarily
reduce the societal costs of drunk driving. Prospect theory in behavioral
economics suggests that when objective probability is low, subjective
probability is high (see, for example, Toversky and Fox [9]).5 Following
this theory, drivers overestimate the subjective probability of being able
to run from charges after a drunk driving accident. Instead of helping
victims after accidents, then, people might be more likely to hit and
run (Takeuchi [11])—consequently, the damages caused by drunk
driving would be expected to increase. In addition, the response to
drunk driving should not be excessive. Investing resources toward el-
derly people may save more lives in an aging society with declining
birthrates than the eradication of drunk driving would. Therefore,
strategic countermeasures aimed at reducing trafﬁc accidents hinge
on efﬁcient investment.
The false sense of conﬁdence in safer vehicles created by technolog-
ical innovations in the automotive industry is another point of caution.
Airbags and the development of automatic stopping devices using ABS
and ITS have certainly contributed to fewer victims in trafﬁc accidents.
However, for these technological innovations to achieve greater-than-
expected results, human behavior needs to remain the same after
users employ these safety devices. Therefore, it is necessary to investi-
gate whether these assumptions are beingmet. Should the proliferation
of safer automobiles lead to carelessness, it could cause unsafe driving.
There is literature that points to this phenomenon (Wilde [12]). The
desired outcome is safety measures that anticipate human behavior.
With improvements to standards of livinghas comea greater aware-
ness of human impact on the environment and a stronger interest in
bicycles. As a result, bicycles now account for a higher percentage of
all trafﬁc accidents in Japan. The numbers of fatalities caused by bicycle
accidents and accidents involving multiple bicycles are also on the rise.
As stated earlier about accidents involving elderly, an emphasis should
also be placed on measures designed to prevent bicycle-related
accidents.
European countries, which have earned the reputation of being
“advanced” bicycle nations, have implemented a variety of bicycle
safety-oriented measures and investments that Japan could embrace.
However, the complete adoption of the measures in advanced bicycle5 Prospect theory, proposed by Kahneman and Tversky [10], is the theory of decision-
making models under uncertainty. Cognitive bias, or the idea that an individual's utility
does not change linearly in accordance with the change of probabilities, is crucial in this
context.
51K. Takeuchi / IATSS Research 38 (2014) 48–51nations alone would not directly ensure bicycle trafﬁc safety in Japan, a
countrywhere driver behavior toward bicyclists is fairly poor relative to
their European counterparts. The single greatest factor behind bicycle
accidents in Japan is that efforts aimed at improving bicycle awareness
tend to target pedestrians, not motorists. Part of the problem is that
the culture in Japan is lenient toward bicycle violations. Without ﬁrst
making efforts to reform driver behavior, it will be difﬁcult to ensure
bicycle trafﬁc safety.
There are signiﬁcant maintenance costs associated with increasing
bicycle trafﬁc, such as tending to bicycle paths. However, vehicles bear
the majority of these costs in Japan, so bicycles beneﬁt at virtually no
cost. Bicycles are inexpensive, do not require licenses, can be ridden
by children and elderly alike, and, in recent years, share the road.
On the other hand, given the high level of public order in Japan, aban-
doned bicycles are now a serious issue. People will soon need to discuss
how bicyclists can bear the infrastructure costs of ensuring bicycle
trafﬁc safety.
5. Concluding remarks
This text identiﬁed four socioeconomic factors facing Japan and
examined how these factors relate to current transportation problems
in the country. As the objective of this text was to organize issues and
talking points, measures addressing these issues were not treated. A
full analysis of these measures would have been too expansive for the
scope of the text, and the transportation issues currently vexing Japan
are not simple enough to discuss in basic terms. The thrust of this text
centers on identifying and laying out the causal associations between
the many transportation issues that people tend to discuss in isolated
contexts and the factors that socioeconomic changes represent.The socioeconomic changes Japan is confronting and the issues in
transportation arising therefrom may have something to do with cer-
tain characteristic qualities of Japan, but they are not essentially unique
to Japan; they may very well occur in other countries, too, resulting in
similar issues in transportation. Most importantly, Asian nations
experiencing rapid improvements in standards of living through eco-
nomic growth amid a ﬂurry of international competition need to take
notice of the issues affecting Japan. If the above discussion serves as a
lesson to prepare for the kinds of issues these countries can anticipate
in the future, then the text will have fulﬁlled its objective.
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